Chapter 19

THE GRINDING PROCESS. GRINDING WHEELS
ABRASIVES, AND BONDING MATERIALS'
TYPES OF MACHINE, AUTOMATIC SIZING
CENTRELESS GRINDING

The grinding process is a method of machining articles by means of
abrasive wheels ; it is similar in one respect to the milling process in that
it uses a rotating cutter having numerous cutting edges. An abrasive
wheel is composed of a large number of abrasive particles held together
by a bonding material rather as the aggregate is held in concrete but
with the difference that the abrasive wheel has, by design, a number,
which may be large, of voids in it. At the periphery of the wheel the
particles project, somewhat like the teeth of milling cutters, and these
projecting particles remove small chips as they pass over the surface
being ground. The chips are usually quite invisible, as such, to the
unassisted eye but can be recognised under a microscope. The particles
are arranged in the wheel purely by chance and will not, in general, be
presented to the work at the best angle, nor will their cutting " edges "
have proper clearances; nevertheless they do their work remarkably
well. In due course, however, they become " blunted " and the force
that acts on them while they are removing a chip becomes greater than
when they were " sharp." In a well designed wheel the bond should be
strong enough to hold the particles while they are sharp but should allow
them to be torn out when they become blunted, so that other sharp
particles can take up the cutting. If the bond is too strong the blunted
particles will not be torn out and the wheel will not cut properly; if the
bond is too weak the particles will be torn out too soon and the wheel
will wear away too rapidly.

The principal factors entering into the design of abrasive wheels are
thus: (1) The nature of the abrasive particle, (2) their size, (3) the
nature of the bonding material, (4) the quantity of bond in relation to
the number of abrasive particles, and (5) the " structure " of the wheel;
this depends on the proportion of voids in relation to the quantity of
bond and number of particles.

Abrasives. The abrasive particles must obviously be harder than the
materials they are going to cut and they must have sufficient strength to
resist fracture under the suddenly applied forces of the cuts taken. In
engineering practice the materials used for abrasive wheels are:

1.  Aluminium oxide, A12O3.

2.  Silicon carbide, SiC.

3.  Diamonds, in the form of " dust."
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